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A primary objective of syndromic surveillance is to find as quickly as possible any significant increase in the rates of syndromes of interest. One way to achieve this is to use cumulative sum methods; such methods are commonly used in industry to detect unwanted changes in industrial processes, and they fall within the more general category of statistical process control methods. Cumulative sum (CUSUM) methods operate by accumulating deviations between observations and expectations. When these cumulated deviations exceed some predefined threshold, an alarm is sounded to indicate an increase in the mean of the underlying variable of interest. Daily data were available on the number of visits made by patients residing within given census tracts to clinicians in the Boston, Massachusetts, area for lower respiratory infections. Expected counts were modeled for the period 1996-1998 using logistic regression and using month, weekday/weekend, and a time trend as covariates. In general, weekends and summer months result in lower odds of office visits in comparison with weekdays and winter months. The observed counts were then compared with the expected counts using the cumulative sum method. The small daily counts suggest that a Poisson CUSUM be employed, for which the expectations vary over time. The method outlined can be extended to account for the fact that observed counts typically exhibit more variability than a Poisson model would suggest. The current approach detects increases in specific regions; a next step is to allow for the possibility that small clusters of geographic regions witness increases in rates.
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The spatial scan statistic is commonly used for geographical cluster detection, cluster evaluation, and disease surveillance. Recent use includes daily analyses of syndromic emergency room data for the early detection of disease outbreaks in New York City. Whether an outbreak is due to a natural cause or a bioterrorism attack, this system enables city health officials to investigate the outbreak as early as possible and, if necessary, to rapidly implement disease prevention and control measures. When applying the spatial scan statistic, it is natural to use a circular scanning window to define the potential cluster areas since the circle is the most compact shape that can be obtained. Other shapes are also possible, such as ellipses. An elliptic scanning window could provide higher power if the true cluster shape is noncircular, which one would often expect to be the case. Here, we describe and illustrate the use of an elliptic spatial scan statistic and apply it to breast cancer mortality data in the northeastern United States. The selection of the elliptic shapes and angles are discussed and comparisons are made between circular spatial scan statistic and elliptic scan statistic by implementing power study. We present a version of the spatial scan statistic that is intended to address the following shortcomings of circle-based scans:
Geographic and Network Surveillance for Arbitrarily Shaped Hotspots-Next Generation of Potential Outbreak Detection and Prioritization System
• Circles are able to capture only compactly shaped clusters. In many applications, clusters can have a very irregular shape. Cylindrical zones can yield poor hot spot delineation in a space-time scan.
• The circle-based zonation relies on Euclidean distance and is inappropriate for data defined along a network.
• The spatial scan statistic yields a maximum likelihood point estimate for the hot spot, but provides no assessment of the uncertainty or variability. One would like to have alternative plausible delineations of the hot spot expressed as a hot spot confidence set.
Our version of the scan statistic employs the upper level set (ULS) of the response rate defined over the cells of a tessellation (or over the nodes of a network). Attractive features of the ULS scan statistic include Researchers working on the Department of Defense Global Emerging Infections System (DoD-GEIS) pilot system, the Electronic Surveillance System for the Early Notification of
